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DN 99359788 PubMed ID: 10429244 

TI A peptide nucleic acid-nuclear localization signal fusion that mediates 

nuclear transport of DNA. 
AU Branden L J; Mohamed A J; Smith C I 

CS Center for BioTechnology , Department of Biosciences, Karolinska 

Institutet, NOVUM, SE-14157, Huddinge, Sweden., lars.branden@cbt.ki.se 

SO NATURE BIOTECHNOLOGY, (1999 Aug) 17 (8) 784-7. 
Journal code: 9604648. ISSN: 1087-0156. 
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DT Journal; Article; (JOURNAL ARTICLE) 
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Last Updated on STN: 19990925 

Entered Medline: 19990916 
AB We have combined a peptide nucleic acid (PNA) with the SV4 0 core 

nuclear localization signal (NLS) , to create a bifunctional 

PNA-NLS peptide. The PNA~NLS peptide 

increased the nuclear uptake of oligonucleotides and enhanced the 
transfection efficacy of plasmids . Gene expression from an enhanced green 
fluorescent protein plasmid and a lacZ plasmid was 
preserved when hybridized to PNA-NLS. In combination 

with the transfection agent polyethyleneimine, we have improved both the 
nuclear translocation of fluorescence-marked oligonucleotides, and the 
efficacy of plasmid transfection, up to eightfold. The technique 
obviates the use of cumbersome coupling procedures of the vector due to 
DNA- PNA duplex formation or displacement of the antisense 
plasmid DNA strand by a PNA molecule. 
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with a nuclear localization signal peptide covalently linked to 
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AB The invention provides a non-viral transfection vector comprising a DNA 
mol. which is delivered to the cell nucleus, whereby said DNA mol . is 
equipped with 1 to 15 conjugates comprising a nuclear localization signal 
(NLS) peptide linked to an oligonucleotide (peptide nucleic 
acid-pNA) . The NLS conjugate (or PNA) may 

be covalently linked to one or both termini of a linear DNA mol., assocd. 
with a plasmid DNA mol. by forming a triple helix, or inserted 
in a plasmid DNA mol. by strand invasion. The invention also 
provides for the use of said non-viral transfection vector in gene therapy 
applications, where the DNA mol. encodes a therapeutic active protein. 
The invention further provides for transfection of a cell with said 
non-viral transfection vector. In the example section, the invention 
reported on the synthesis of an oligonucleotide-NLS peptide 
equipped luciferase (LUC) gene and its ligation to pCMLuc to form CMVLuc- 
NLS and showed that the NLS peptide allowed effective 
transfection with minute quantities of DNA. 
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AB The present invention relates to a novel method of genetic modification, 

wherein a nucleic acid of interest is transferred across a biol. membrane, 
and/or directed to a specific location within or on a cell, by use of a 
synthetic transport entity. The transport entity according to the 
invention is new as such and produced by coupling a functional element 
(FE), such as a nuclear localization signal (NLS) , an 

antennapedia peptide of a protein comprising both membrane translocation 
and nuclear transport properties, to a binding element (BE) , such as a 
peptide nucleic acid (PNA) , preferably sepd. by a linker mol . , 
which combination is then hybridized to a BE target sequence present on a 
carrier, which also includes the nucleic acid of interest. The present 
nucleic acid of interest may for example be a gene encoding a peptide, a 
protein or an RNA, or any other nucleic acid useful in genetic 
recombination events. 
RE. CNT 5 THERE ARE 5 CITED REFERENCES AVAILABLE FOR THIS RECORD 
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TI Complexes of nucleic acid with peptide nucleic acid conjugates and their 
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AB 


Complexes comprising a 


nucleic 


acid 


mol . and a 


conjugated 







peptide nucleic acid (PNA) are disclosed. The PNA may 

be labeled or conjugated to a protein, peptide, carbohydrate 

moiety or receptor ligand. These complexes are used to transfect cells 

and to monitor plasmid biodistribution, promote nuclear 

localization, induce transcriptional activation, lyse the endosomal 

compartment and facilitate trans fection . These complexes increase the 

efficiency of expression of a particular gene. Thus, reporter gene-contg. 

plasmid complexed with PNA-rhodamine or 

PNA- fluorescein conjugates were prepd. These complexes were very 
stable in vitro and in vivo, they were not cleaved significantly by 
nucleases, and the presence of the PNA did not affect the biol . 
activity of the plasmid. 
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TI Targeted delivery of plasmid DNA to myogenic cells via 

transferrin-conjugated peptide nucleic acid. 
AU Liang K W; Hoffman E P; Huang L 

CS Center for Pharmacogenetics, School of Pharmacy, University of Pittsburgh, 

Pennsylvania 15261, USA. 
NC P01 AR 45925-01 (NIAMS) 

SO MOLECULAR THERAPY, (2000 Mar) 1 (3) 236-43. 

Journal code: 100890581. ISSN: 1525-0016. 
CY United States 

DT Journal; Article; (JOURNAL ARTICLE) 

LA English 

FS Priority Journals 
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Last Updated on STN: 20000915 
Entered Medline: 20000901 

AB We describe a novel approach to conjugate a targeting ligand to 

plasmid DNA without affecting either its supercoiled conformation 

or its ability to be efficiently transcribed. A 14-mer peptide nucleic 

acid (PNA) containing lysine and cysteine on each end was 

designed to target to a unique sequence located at the antibiotic 

resistance gene of the plasmid. The binding of PNA to 

the plasmid was found to be dose-dependent and sequence-specific 

and not to change the conformation of the plasmid. Transferrin 

(Tf) was conjugated with PNA via a reversible 

disulfide bond using N-succinimidyl-3- (2-pyridyldithio) propionate . Tf- 
PNA retained the ability to the plasmid in a 

sequence-specific manner. The efficiency of this bioconjugate for 

delivering plasmid was examined in cultured myoblasts and 

myotubes. Naked DNA and Tf-PNA/DNA showed no transfection 

activity in either myoblasts or myotubes. Polyethyleneimine (PEI) is 

required for significant increase of the transfection efficiency. At N:P 

ratio of 5, Tf-PNA enhanced gene transfection about fourfold 

over that of the DNA/PEI complex in both myoblasts and myotubes. This 

enhancement could be inhibited by excess free Tf, indicating that the 

enhancement of transfection was through Tf-mediated endocytosis. These 

findings suggest that this targeting system may have the potential for 

gene transfer to myogenic cells in vivo. 
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TI PNA-dependent gene chemistry: stable coupling of peptides and 

oligonucleotides to plasmid DNA. 
AU Zelphati O; Liang X; Nguyen C; Barlow S; Sheng S; Shao Z; Feigner P L 
CS Gene Therapy Systems, San Diego, CA, USA. 
NC 1R44CA80598 (NCI) 

RR07720 (NCRR) 

SO BIOTECHNIQUES, (2000 Feb) 28 (2) 304-10, 312-4, 316. 

Journal code: 8306785. ISSN: 0736-6205. 
CY United States 

DT Journal; Article; (JOURNAL ARTICLE) 

LA English 

FS Priority Journals 
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ED Entered STN: 20000401 

Last Updated on STN: 20000407 
Entered Medline: 20000330 

AB Two approaches are described for stably conjugating peptides, proteins and 
oligonucleotides onto plasmid DNA. Both methods use a peptide 
nucleic acid (PNA) clamp, which binds irreversibly and 
specifically to a binding site cloned into the plasmid. The 
first approach uses a biotin-conjugated PNA clamp that 
can be used to introduce functional biotin groups onto the plasmid 
to which streptavidin can bind. Atomic force microscopy images of 
linearized plasmid show streptavidin localized at the predicted 
PNA binding site on the DNA strand. Peptides and oligonucleotides 
containing free thiol groups were conjugated to maleimide 

streptavidin, and these streptavidin conjugates were bound to the biotin- 
PNA-labeled plasmid. In this way, peptides and 

oligonucleotides could be brought into stable association with the 
plasmid. A second approach used a maleimide-conjugated 
PNA clamp. Methods are described for conjugating thiolated 
peptides and oligonucleotides directly to the maleimide-PNA-DNA 
hybrid. This straightforward technology offers an easy approach to 
introduce functional groups onto plasmid DNA without disturbing 
its transcriptional activity. 
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